Evidence for positive selection on recent human transposable element insertions.
Insertional activity of transposable elements (TEs) has had a major impact on the human genome; approximately one-half to two-thirds of the genome sequence is likely to be derived from TE insertions. Several families of human TEs - primarily Alu, L1 and SVA - continue to actively transpose, thereby generating insertional polymorphisms among individual genomes. The impact that TE insertions have on their human hosts' fitness, and accordingly the role that natural selection plays in shaping patterns of TE polymorphisms among populations, have yet to be systematically evaluated using whole genome sequence data. We present here a population genomic study of the effects of natural selection on human genetic variation that results from the recent activity of TEs. We developed a genome-wide scan for selection on human TE polymorphisms and applied it to a dataset of 14,384 locus-specific TE insertions characterized for 1511 individuals from 15 populations. Our TE selection scan looks for anomalously high population-specific TE insertion allele frequencies that are consistent with the action of positive (adaptive) selection. To control for the effects of demographic history, we compared the observed patterns of population-specific TE insertion allele frequencies to a neutral evolutionary model generated using time forward simulation of TE insertion allele frequencies among human population groups. This approach uncovered seven cases of polymorphic TE insertions that appear to have increased in frequency within specific human populations owing to the effects of positive selection. Five of the seven putatively selected TE insertions map to tissue-specific enhancers, and two cases correspond to expression quantitative trait loci that are associated with inter-individual gene regulatory differences. This study represents the first report of recent, local adaptation acting on polymorphic human TEs.